Sucrose labeled in the fructosyl (3H) and glucosyl ('4C) moieties was used to quantitate extracellular polysaccharide production and degradation by cariogenic and noncariogenic oral streptococci. All of the strains produced glucan and fructan. Streptococcus salivarius produced primarily fructan, whereas S. mutans and S. sanguis produced more glucan than fructan. The cariogenic streptococci could degrade the fructan produced by noncariogenic strains. Although the soluble glucans from all of the strains were sensitive to dextranase, the insoluble glucan from S. mutans could be distinguished from the S. sanguis insoluble glucan by its greater resistance to this enzyme.
There are at least two enzymatic mechanisms by which oral streptococci can attack sucrose. Dextransucrases (a-1 ,6-glucan:D-fructose 2-glucosyl-transferase, EC 2.4.1.5) catalyze dextran formation with the release of free fructose, and levansucrases (,B-2, 6-fructan: D-glucose 6-fructosyltransferase, EC 2.4. 1.10) cause levan formation with the release of glucose. The polysaccharide products of these extracellular constitutive enzymes play definitive roles in dental caries formation in that dextrans can induce aggregation of bacteria on the tooth surface (7, 9) and form part of the stable matrix of dental plaque (3, 6) , whereas levans can serve as an extracellular storage polysaccharide capable of being hydrolyzed to metabolizable fructose by plaque bacteria (4, 23) . At this time there is little data which allow direct comparison of the glucan-and fructan-producing capabilities of oral streptococci under defined conditions, and the organisms responsible for fructan production and degradation in plaque have not been clearly defined.
In this note, studies are presented in which sucrose labeled in the fructosyl moiety with 3H and sucrose labeled in the glucosyl moiety with 14C were utilized to quantitate simultaneously glucan and fructan production by oral streptococci. In addition, the dextranase sensitivity of the radioactive polysaccharides was tested, and the ability of oral streptococci to degrade homologous and heterologous levan was determined.
The A large proportion of human plaque streptococci is capable of producing the inducible enzyme fructan hydrolase when grown in the presence of levan or sucrose (4) . The ability to synthesize this enzyme and to utilize fructan as a carbon and energy source may be important for the survival of bacteria in plaque, and the metabolism of fructose could play a role in acid production and consequently contribute to dental caries formation. It was of interest to utilize the 3H-labeled fructans prepared above to assess fructan hydrolase production by the specific strains of oral streptococci and to analyze the ability of these bacteria to degrade fructans produced by themselves and by related strains. Another feature of polysaccharide production by oral streptococci presented in Table 1 is that under identical conditions S. sanguis produces about 10 times more soluble glucan than any of the S. mutans strains and thus would be expected to be a primary source of plaque glucan. Of special interest was the finding that S. sanguis produced as much insoluble glucan as the cariogenic strains of S. mutans. Since there is evidence (8, 12) that water-insoluble glucans may play a key role in the potent cariogenicity of S. mutans, it is likely that there are additional differences a 14C-labeled glucans were the soluble polysaccharides prepared previously (Table 1) . I See Table 3 for assay conditions. in the glucans from S. mutans and S. sanguis. An immediate difference in the insoluble glucans from these bacteria was demonstrated when the enzyme dextranase (a-1 ,6-glucan 6-glucanohydrolase, EC 3.2. 1.11) was tested against these polysaccharides. Table 3 clearly demonstrates that the S. mutans glucans are far less sensitive to both fungal and bacterial dextranase when compared to the glucans of S. sanguis. Either the S. mutans insoluble glucans contain fewer a-1,6 linkages or more branching, or the physical nature of the cell-dextran aggregates limits enzyme accessibility. Evidence for the physical heterogeneity of S. mutans insoluble glucans has been presented (11) , although the structural differences in the polymers have not been determined. The soluble glucans from each of the oral streptococci were tested for dextranase sensitivity (Table 4) , and it is clear that the polysaccharides from all of the strains contain 1,6-linkages which are readily hydrolyzed by the enzyme. It is of interest that the soluble glucans from the cariogenic S. mutans E49 contain 69% 1,6-like linkages, 13% either 1,2-or 1,4-linkages, and 18% 1,3-linkages (16) .
Specifically labeled sucrose allows simultaneous and accurate evaluation of extracellular polysaccharide production by oral microorganisms under defined conditions. Use of this technique for analysis of sucrose metabolism under various conditions (e.g., nongrowing cells or mixed cultures, or both) should provide useful information concerning the catabolism of sucrose in the oral environment. The availability of specifically labeled glucans (14C) and fructans (3H) will allow rapid comparative studies on the physical and metabolic properties of these polymers.
The metabolic fate of the glucosyl and fructosyl moieties of sucrose employing specific isotopic tags has recently been studied in nongrowing
